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Thank you for the opportunity to comment on the new data submission rules for FCC
477 polygon-based data.

The Center for Internet as Infrastructure, LLC, is a consumer of the current FCC 477
Wireline and Mobile data in both tabular and Shapefile formats. The Center supports
the I3 Connectivity Explorer, an application that combines data from U.S. Govern-
ment agencies — including the FCC, US Census, Environmental Protection Agency
(EPA), US Department of Agriculture (USDA), The National Center for Educational
Statistics (NCES), Institute for Museum and Library Services (IMLS) — and other open
data sources such as the Measurement Lab (M-Lab) and the ProPublica Congress Ap-
plication Programming Interface (API). The platform then localizes the national data
to locations of interest. Our comments are based on real-world experience and back-
ground.

These comments assume that the data reported to the FCC will (i) be used inter-
nally for FCC purposes, (ii) will continue to be openly available to all data users in a
non-proprietary format that can correctly encode the polygonal data without loss
of precision, and (jii) will continue to be used by third-party organizations, including
community groups, to track the status of broadband connectivity in their local areas.
These comments apply to all uses of shape data.

Recasting data reporting into “polygon shapes” alone will not resolve any issues with
the FCC’s broadband mapping data. However, the shift to shape data will increase
the demands on the FCC Staff to manage and interpret more complex data submis-
sions. Reliance on shape data has the potential to introduce new errors and inaccu-
racies into the reports derived from the data. Most importantly, the shift from tabular
to shape data will increase the demands on consumers that load, process, or analyze
the data.

A data quality assurance program will be essential to the success of the FCC’s transi-
tion from census-block data to graphical shapes. With every data provider required
to report in the new format, the Commission should anticipate and proactively ad-
dress likely new data quality problems akin to the well-studied ones encountered
when maintaining quality in crowd-sourced applications. As one paper states, “Qual-
ity is a verb [7]". An active program to assure the quality and validity of the new data
will benefit the FCC, the providers, and the end-users.
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The FCC should take the following steps to assure a successful transition from Census-
area based reporting to shape-based reporting:

1. Develop open technical standards for all data submissions. The results should
build upon the FCCinstructions entitled “How Should | Format My Mobile Broad-
band Deployment Data? "

2. Ensure that all FCC data continue to interoperate with Census-supported ge-
ographic data.

3. Fully fund and deploy active processes to verify that all submissions are accu-
rate according to the reporting requirements and valid according to the stan-
dards.

4. Clearly document any loss of accuracy or other changes if redistributed data
are modified in any way from that submitted to the FCC.

5. Ensure that all data are redistributed as open data [3] and are valid according
to the published standards.

6. Release all documentation and computer code that are used in the validation
process as Open Source components to ensure transparency and repeatability.

Each step is discussed further below.
1. Develop open technical standards for all data submissions

Without appropriate standards, submitted data will contain errors and other arti-
facts that will hinder the mapping program. Throughout the development of the
standards, the FCC standards themselves should be developed and managed us-
ing open-source tools and platforms. In particular, the Center strongly recommends
that all polygons must be “valid” according to the Open Geospatial Consortium stan-
dards [4,[5/16], and comply with more stringent technical standards than those cur-
rently required by the FCC.

The standards must resolve the following questions; other questions will undoubt-
edly need to be addressed as they are identified.

1. What are the minimum standards for polygons? Again, the Center strongly rec-
ommends that all polygons must be “valid” according to the Open Geospatial
Consortium standards [4}/5,16], and be easily processed with Open Source Ge-
ographic Information System (GIS) platforms such as PostGlIS as well as com-
mercial mapping tools.

2. What is the accuracy required of the polygon shapes?

3. What spatial reference systems will be permitted? It's unlikely that the FCC will
want to allow every submission (or every polygon) to use an arbitrarily cho-
sen map datum and projection for submissions. Limiting the set of allowable
reference systems to a small number will yield large operational benefits.

4. Will the polygons be allowed to specify internal “holes”?
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5. Will “multi-polygons” be supported?

6. What level and types of simplification of polygons (e.g. smoothing) will be al-
lowed?

7. Will providers submit multiple polygons in a single file?

8. Whatis the maximum allowable size (number of vertices) for a polygon? Large,
complicated polygons can incur high computational overhead.

9. What are the size and submission limitations on polygons? Multitudes of small
polygons can incur high computational overhead.

10. What metadata fields will be required for each polygon?
11. Can submitted data span state boundaries?
12. Can submitted data span county boundaries?

The treatment of state and county boundaries is important for smaller teams
that are interested only in limited areas; they may not be in the position to
manipulate national data sets.

2. Ensure that all FCC data continue to interoperate with Census-supported ge-
ographic data.

The FCCshould ensure that its provided data can easily interoperate with the Census-
provided geographies. The US Census provides official shapes for a wide range of
geographic areas. The move away from Census blocks toward arbitrary shape data
will require users to deploy spatial database techniques in order to align shape data
to geographic areas.

For example, the Department of Housing and Urban Development (HUD) denotes
opportunity zones using Census tracts. To correlate broadband data expressed as
polygons with opportunity zones, it will be necessary to intersect the broadband
coverage shapes with the shapes of the tracts that defined the opportunity zones.
Under the census-block approach, one needs only to examine the Census block code
and the Census tract code, a computationally low-cost operation. Using shapes,
much of the down-stream processing of the FCC provider data will require spatial
techniques. The need to consumers to perform spatial operations is a compelling
reason for requiring adherence to the OpenGlIS standards, limiting the number of
spatial reference systems, and ensuring that the data can be processed using freely
available tools.

3. Fully fund and deploy processes to verify that all submissions are accurate ac-
cording to the reporting requirements and valid according to the standards.

The FCC must develop and deploy processes to verify that all submissions are both
accurate and valid according to the standards. Basic validity checking should be per-
formed on submitted data. It will be necessary to validate both the syntactic and
semantic forms of the data (are the polygons valid per the standards?) and the ac-
curacy of the content (do the polygons properly represent the coverage areas?). The
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FCC should plan and budget to handle an increased number of erroneous or non-
conforming submissions during the initial rounds of data submissions as the sub-
mitting organizations get used to the new requirements.

Statistical methods will be needed to check the accuracy of the content. Even sim-
ple statistical checks might have caught the issues that recently necessitated the
re-release of the December 2017 Wireline data sets. Sampling techniques to check
accuracy might also play a role, analogous to risk-limiting audits in elections. Data
quality checks such as those described in [2] should be applied to review the overall
consistency of the submissions. A challenge process may also be needed.

4, Clearly document any loss of accuracy or other changes if redistributed data
are modified in any way from that submitted to the FCC.

The FCC may need to revise or correct polygon data before it is released publicly.
All changes, including any loss of accuracy, should be clearly documented on the
distribution web site.

5. Ensure that all data are redistributed as open data [3] and are valid according
to the published standards.

The FCC has a long, and admirable, history of releasing the 477 data sets as open
data. This activity should continue even as the form of the data changes. Since the
resulting polygon data will contain additional complexity, the FCC should take steps
to ensure that any data delivered openly maintains the same quality standards as
required of the original data providers. The verification processes used on data sub-
mitted to the FCC will provide a strong first-step in ensuring that any data originating
from the FCC adheres to standards.

« The FCC data itself should not accept or redistribute data represented in pro-
prietary data formats. The data should be accessible by all users. This, goal,
in itself, is achieved with the adoption of the Shapefile format. However, dis-
cussed next, it is not sufficient for the Shapefile submissions to be syntactically
correct. The contents of the Shapefiles must also adhere to the required tech-
nical standards.

All polygon-based data sets released by the FCC should be conform to stan-
dards supported by common, Open Source, spatial database platforms [4)/5,6].
Validating the data for conformance will ensure higher quality data. For ex-
ample, the FCC 477 Mobile Shapefiles dated June 2016 were syntactically valid
Shapefiles, but contained self-intersections and other pathologies, making the
data much less useful than originally intended. End-users, and even the FCC
staff, are not in a position to correct bad data.

« Compatibility with Open Geospatial Consortium standards is essential since
many users of FCC Open Data are also users of Open Source GIS platforms.
One approach is to ensure that all processing in the data validation and pub-
lication pipelines checks be run on at least one Open Geospatial Consortium
compliant platform such as PostGIS.
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6. Release all documentation and computer code that are used in the valida-
tion process as Open Source components to ensure transparency and repeata-
bility.

The verification processes will require code development. All code should be re-
leased as Open Source using non-proprietary programming languages. This will al-
low for third-party verification of the programs and to assess the repeatability of the
verification process. For example, the quality checks implemented for both submit-
ted and published data should be released as documentation and working code.
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